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Abstract: In order to improve the evaluation effect of college students' comprehensive quality, this paper

combines big data technology to build a college student talent evaluation model, proposes a bilingual LDA

model that integrates college students' evaluation characteristics, and completes the construction of the model.

Moreover, this paper proposes the specific process of normative comparison, and conducts the comparison

experiment and result analysis of normative comparison according to the process. Finally, this paper evaluates

the results of each comparison process and compares it with the bilingual LDA model without word features to

prove the effectiveness of the comparison model and comparison process constructed in this paper. The

experimental analysis shows that the college student talent evaluation model based on big data technology

proposed in this paper can effectively improve the effect of college student talent evaluation.
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1 Introduction

With the continuous development of the world
economy, the demand for talents by various
enterprises, institutions and government agencies is
constantly increasing, and the quality requirements
for talents are also constantly improving. The
essence of the competition between countries, such
as economic competition, scientific and
technological competition, military competition,
social and cultural competition, etc., is the
competition between talents. Only talents can
promote the development of national economy,
society and military science and technology. As a
country with a large population, the labor resources
are very rich, but it does not mean that the human
resources are rich. There has always been a
low-quality population, a lack of high-quality talents,
and a lack of high-precision talents. Therefore,
enterprises, institutions and government agencies
must pay attention to the development and

utilization of talents, and establish the employment

concept of "making the best use of their talents" [1].

In order to better cope with the increasing
uncertainties in the world economy and the
challenges posed by various new technologies and
technologies, enterprises must pay attention to
human resource management, stimulate the
potential of employees, improve their quality and
give full play to their talents. Making the best of
people is an important driving force for enterprises
to promote their sustainable development and
improve their competition [2]. Enterprises need to
pay attention to the construction of enterprise
informatization while paying attention to talent
development, carrying out talent strategy and
establishing and improving talent system. Enterprise
informatization is not only a reminder of enterprise
efficiency, but also a change of management mode,
which will ultimately play a decisive role in
enterprise management mode and enterprise brand
[3]. Based on the above factors, various enterprises
and experts have begun to explore the talent quality
evaluation system, which focuses on the
informatization of talent evaluation. Through this

system, rapid changes can be brought to various
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aspects of human resources such as enterprise
recruitment, professional title system development,
career development and salary performance training,
effectively improving the corresponding quality of
enterprise employees and improving employee

satisfaction in the enterprise.

The great role of knowledge in society, especially in
enterprises, has gradually emerged. Because of the
uniqueness of implicit knowledge, it is difficult to
copy and unspeakable. Therefore, the research on
implicit knowledge based on individuals has become
the object of concern for organizations and
individuals. This paper starts with the meaning of
implicit knowledge, summarizes the classification,
structure, acquisition and dissemination of implicit
knowledge, and does a good job of basic work for
the next step. Since the concept of competency was
put forward, the research on competency has
become the global focus [4]. Competency is a
potential and deep level characteristic that can
distinguish excellent performers from ordinary
performers. As the backbone of enterprises and
other organizations, managers are the key to
influencing organizational performance. Studying
their knowledge structure to evaluate the quality of
talents is also a summary of their competency.
However, the current research focuses on
organization and performance, while the implicit
knowledge structure of managers in talent
evaluation is less [5]. Implicit knowledge is closely
related to the individual of cognition and behavior,
with a high degree of subject dependence. It is
gradually refined by the subject consciously or
unconsciously in certain roles and tasks. Therefore, it
is necessary to systematically study the implicit
knowledge and structure of agents based on roles
and tasks. Managers are the main supporters of

organizational development and innovation, guides
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the direction of development in the organization,

and intermediaries connecting leaders and
employees. Their role cannot be underestimated.
The key to study managers is to study their
knowledge structure and ability. Managers' work
style and knowledge structure directly affect their
work effect and efficiency. Managers' knowledge
structure is a prerequisite for managers to complete
tasks and improve performance [6]. Therefore,
ability and knowledge structure, and performance
are both external and internal. Competence and
quality are the internal conditions and basis of
performance and development, and the expression

of knowledge structure, while knowledge structure

is the internal accumulation of ability and quality [7]

Scholars classify implicit knowledge according to the
degree to which it can be realized or expressed and
explicit. On the basis of experiments, literature [8]
divided implicit knowledge into "unconscious
knowledge", "knowledge that can be realized but
cannot be expressed through words" and
"knowledge that can be realized and can be
expressed through words". Implicit knowledge can
be divided into expressible implicit knowledge and
non expressible implicit knowledge. This shows that
there is no obvious boundary between implicit
knowledge and explicit knowledge, and the two are
just "degrees". Literature [9] classifies implicit
knowledge into three categories: representational,
grey and whitened implicit knowledge according to
the carrier's cognition of implicit knowledge
description object and the explicit degree of implicit
knowledge, combined with its formation process.
Each layer is the deepening of the previous layer. The
implicit knowledge of people's appearances only
stays in experience and imitation. The gray implicit
knowledge is still scattered, and the whitened

implicit knowledge is relatively systematic, realizing
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the truth cognition of regularity. Literature [10]
divides knowledge into four categories: full implicit
knowledge, semi implicit knowledge, semi explicit
knowledge and full explicit knowledge, in which full
implicit knowledge mainly refers to mental models,
ways of thinking and solving problems and
experiences; Semi tacit knowledge refers to clear
ideas, knowledge, procedures and skills; Semi
explicit knowledge is the dominance of expressing
ideas in a small scope; Full explicit knowledge refers
to the systematization, standardization and

unification of knowledge, which can be shared,

widely used and evaluated.

Today's world economy is more closely linked.
Enterprises should not only face the competition
from domestic peers, but also from the world[11].
How to own and reserve talents that meet the
requirements of the enterprise, how to make
rational and effective use and allocation of talents,
and how to make them be used by the enterprise
and give full play to the benefits, this requires a
scientific and reasonable evaluation mechanism to
select and evaluate outstanding talents that match
the enterprise [12]. In order to meet the above
requirements, it is necessary to "know people" first,
and then "do well". The key is that as a manager of
an enterprise, you should fully understand what
employees can do and what they are good at, and
clearly know what skills and qualities are required
for specific positions, and then assign the right
employees to the right positions to achieve the
optimal matching between employees and positions,
so as to further help employees and the enterprise
achieve a win-win situation [13]. And talent
evaluation is just the key means and method to
effectively understand the characteristics of

employees and realize the match between people

and posts. For talent evaluation, many scholars and
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research institutions have conducted research from
different perspectives [14] Literature [15] compiled a
competency assessment scale, which mainly
includes five dimensions: leadership, cooperation,
coordination, learning ability and personality
characteristics. The research object is senior
professional managers. The scale has achieved good
practical results in the process of practical
application. Literature [16] defined the research goal
as middle managers and built a competency model,
which mainly includes: ability, personality, 1Q and
motivation. The AHP method was used to give
weight to indicators to facilitate the scientific and
quantitative evaluation of middle managers. Du Yong,
Du Jun, Literature [17] took the staff in e-commerce
industry as the research object, extracted their
common quality characteristics, and built a quality
evaluation system, which provided favorable value
for the future human resource evaluation of the
industry and improved the efficiency of human
resource management. Bu lJinwen, Literature [18]
took librarians in many universities as research
objects, analyzed their = common  quality
characteristics, and constructed talent evaluation
indicators  that include three dimensions:
professional basis, personality characteristics, and
dedication. This evaluation system has played a
enrollment,

guiding role in the recruitment,

assessment and training of librarians.

This paper combines big data technology to build a
college student talent evaluation model, which
provides a reference for schools to better cultivate
talents, and also provides a channel for the society

to select talents.

2 Research on the comparison method of

requirements and specifications of talent

evaluation system

2.1 Construction of comparable corpus in the field
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of talent evaluation

In order to construct a comparable corpus for
talent evaluation, the paper firstly aligns Chinese

and English terms for talent evaluation.

(1) Word frequency. In the evaluation text, the word
frequency of the terms in each language is counted
separately, and the word frequency ratios of the two
language terms are largely in a corresponding

relationship.

termy

f,(term,) =

term,

f,(term,) =

()

e

(2) Co-occurrence characteristics. In the
evaluation text, there is a certain consistency in the
co-occurrence frequency of terms that can be
aligned. In aligned sentences, the higher the
frequency of co-occurrence, the more likely it is to
be an alignable term. The co-occurrence features are

expressed as follows:

N (termterm,)
N (term,)

f, (term, |term, ) = (3)

Since the evaluation text of the practice data is
selected, only the probability of the occurrence of

the educational data terms under the condition of

the practice data terms is calculated.

This paper combines the above two features to
complete bilingual term alignment. The specific

process is:

(1) The algorithm combines the ETCS talent

evaluation system requirements specification

evaluation texts into Chinese-English aligned texts,
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{(SCI'SEl )'(Scz ’SEZ)""’(SCi Sk ) ""’(SCn +Sen )}

, Where C and E represent educational data texts and

practice data texts, respectively.

(2) The algorithm selects the terms in the talent
evaluation practice data term dictionary constructed

in the third chapter of the thesis in turn, finds the
sentences in which the practice data term termee
appears, lists the corresponding educational data

sentence set {SCtl ,SCtz ,...,SCtn}, and counts the
total number N(term,) of occurrences of the

term terme,, and calculates the word frequency

e’

f,( termm,).

(3) The algorithm extracts the educational data

terms that appear in the sentence set

{SCtl 1S, 1019, } as candidate terms, calculates

the number N(termci) of occurrences of each

candidate educational data term, and obtains the

co-occurrence feature fz(termci |terme ) of each

candidate educational data term and practice data

term.

(4) The algorithm calculates the Dice coefficient
according to formula (4), and selects the maximum
coefficient value as the aligned educational data

term of the practice data term.

f, (termcl /terme)

dice =
f, (termcj )* f, (term,)

(4)

The construction process of comparable corpus

for talent evaluation is shown in Figure 1.
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Selection of
corpus

Comparable Dictionary of controlled
corpus bilingual terminology
!
Comparable Comparable
corpus corpus
processing construction

Figure 1 Construction process of comparable corpus for talent evaluation

2.2 Comparison model of specification differences of system requirements

In view of the advantages of the LDA model in
processing short texts and its high semantic
representation, combined with the characteristics of

the normative texts for talent evaluation, the paper

<:Hﬂ ¢
K

uses the LDA model as the text representation
model. The probabilistic graphical model of the LDA

model is shown in Figure 2.

N

Figure 2 LDA model diagram

The variables in the shaded part of the LDA model

diagram are represented as observables, @ is an

U
M*K matrix, 6., is the topic distribution of the

wo
m-th article,where 0 ~Dir(a);f is the

parameters of the prior Dirichlet distribution of the

topic distribution of each document, where

uu |
@, ~ Dir(f); W is the observed words; z are the

topics implicitly assigned to each observed word.
The process is summarized in two steps:1)

rw | wi
a—0, —)Zm’n;Z)ﬁ—>¢k —> @, ,. Step 1) is

| 1 1
p(z), and step 2) is P(W|Z ). According to the
conditional probability formula, we get:
1 1 1 |
p(w,z)=p(w|z)p(z) ()

The goal of LDA is to find out the themes implied by

each word, namely:

rore p(wz))
p(Z|W)—W (6)

In the LDA model, & and ﬁ are a priori

parameters set based on experience, and there is
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only w in the model, and the hidden variables & measurement methods are as follows:

and @ are estimated using GibbsSampling . . .
(1) Euclidean distance: It refers to calculating

sampling. The joint probability generated by the the distance between two vectors. The closer the

entire training corpus is as follows: . - . .
gcorp distance, the more similar the Euclidean distance.

rr.r! rr! r
p(w,z|a,f)=p(w|z,p)p(z]a) (7) : )
D(x.y)=,[>(%-y)) (13
i-1
p( z |(Ix ) has the following formula:

(2) Cosine similarity: It calculates the angle

ror A(r'1+&) between two vectors, and the smaller the angle is,

p(zla)= (8)

Ala) the more similar the cosine similarity is.

The topic corresponding to the i-th word in the

1 -
corpus Z is denoted as Z;, and —l means to

remove the i-th word. According to the

GibbsSampling algorithm, for the nth word of the
(3) Jaccard similarity coefficient: it refers to the
mth document, there is the following formula:
proportion of the intersection elements of the two

p(z. — kl\;v % .)oc p(z. =k.w =t|VIV _ % ) sets in the union of the two sets.
1 Ll 1 ' 1 =117
(9) c
in Y,
The (z;,w;) corresponding to the i-th word is D(x, y)— - (15)
removed from the above formula, and the posterior z X+ Z y| Z X Yi
i

distributions of 5,; and @, are both Dirichlet
Figure 3 is a graph showing the probability of

distributions. bilingual LDA. In the figure, C and E represent the

uu uu
r r . r r c
p(@m |z, ,w ) = DIf(@m In, ,Ot) (10) specifications of CTCS and ETCS, respectively, @
ul r r (1/] r [ E N .
: and represent the word distribution of the
p(?’k |z, ’Wﬁi): Dlr(% | N i ’/3) (11) 14 P

ETCS and CTCS normative document sets,
The Gibbs sampling formula is as follows:
respectively, k represents the topic number, gokc

v
Th Mo, + B,

(M ve) Y +4)

k=1 v=1 the terms contained in the topic k, which is a

and (l)kE represent the probability distribution of

(12) V-dimensional vector.

The LDA method mentioned above is a text c
The topic distributions in documents d~ and
representation model, which represents text as a

vector with its features. Common distance
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E c E .
d" are denoted as Z;, and Zm £, respectively,

n

which are the topics of the term n° or N% inthe
m-th document pair. The observed terms in

c E c E
documents d~ and d~ are @, ,C and @ .

HEE[I,.N:]
ont
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representing the nth term in the m-th document pair,

. ) c
which comes from a fixed vocabulary. N~ and

E .
N represent the total number of words in

C E
documents d~ and d°-.

AcE [IN:]

@
2

me[1.M]

o o

<o

<>

Figure 3 Bilingual LDA model diagram

The paper uses Gibbs sampling algorithm to solve
the two most important parameters in the LDA

model: the probability distribution of terms under

each topic is (I)kc and (okE, and the topic

probability distribution of each textis 6

m:*

The values of term probability distribution and topic
probability distribution are obtained, and the

calculation formula is as follows:

n, + 5
Dy = ‘ - (16)
2(ni+A,)
v=1
Nk +o
Hm'k = Y (17)
z<nr‘;+ak)
k=1
The bilingual LDA model first converts the

comparable corpus into a document-word vector
matrix. It is generally based on the bag-of-words
model to directly count the word frequency for
conversion, but the direct use of word frequency will
lead to high frequency of some common words. But
these words have very low representative
significance to the text. This paper analyzes the
characteristics of the standardized text of talent
evaluation system requirements, and standardizes
the problems of sparse features and incomplete
content description in the text. In order to reduce
the influence of high-frequency common words and
ensure the correct meaning of the required text as
much as possible, this paper proposes a bilingual
LDA model that combines word features. It uses the
method of term frequency—inverse document
frequency (TF-IDF) combined with word position

features to calculate word weights to obtain word

vector distribution that is more representative of
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text.

TF stands for word frequency, which calculates the
ability of words to describe the content of
documents; IDF stands for inverse document
frequency, which is used to calculate the ability of
words to distinguish documents. Therefore, the
word frequency TF is used to represent the

characteristics of similar texts.

D+1
D +1

w

tfidf, = M*(Iog +1] (18)

N
Combined with the previous survey data, the degree
of correlation between the title and the text content
in academic articles is 98%, and the probability of
the sentence related to the topic is in the first

sentence is 75%. Therefore, the position weights of

System
requiremments
specification

Bilingual LDA

Vol 44 No. 10
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words in the paper are set as shown in formula (19):

0.98,weT
p,=40.75,weB (19
0.51,weO

The formula for calculating the weight o, of the

word w that combines the above two features is as

follows:

o, =0.5*tfid ,+0.5* p, (20)
2.3 Difference comparison of system requirements
specification

Figure 4 shows the process of comparing the
requirements and specifications of the talent

evaluation system.

Comparable corpus

o
Similarity
calculation

Differential
demand

Bilingual LDA model
training

Figure 4 Framework of the SRS alignment method

First, the bilingual LDA model is trained using
comparable corpus, and the training parameters are
set as: a=50/K, B=0.01, and the number of
iterations is 1000. In order to select the optimal K
value, Perliexity is introduced here to measure the
quality of the model under different K values.

Formula (21) is the definition of perplexity:
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ilog p(w,)

perplexity (D, ) = exp{ — 44—

M

2N,

d=1

iZ'OQ{Zp(ZId)p(sz)}

— eXp _ d=1w;ed zed

M
2N,

d=1

(21)

Among them, W, is all the words in the d-th

document. The smaller the value of perplexity, the

better the model.

In the interval [1,400], the paper conducts

experiments in increments of 10, and compares it

Vol 44 No. 10
October 2023

with the bilingual LDA that does not fuse word
features. The experimental results are shown in
Figure 5. When the number of topics K is about 200,
the perplexity value of the bilingual LDA model with
the final fusion word feature is close to the
minimum. The overall perplexity value of the
bilingual LDA model fused with word features is
lower than that of the unfused bilingual LDA model.
When the number of topics is about 150, the model
gradually converges, the perplexity value tends to be
the lowest, and the stability of the converged model
is higher. Therefore, the number of topics selected

for the paper is K=150.

200
175 ‘ ———- Bilingual LDA
150 \ ——— Bilingual LDA+Word characteristics

Perplexity

0 50 100

150 200 250 300 350 400
Theme K

Figure 5 The perplexity of the model under different K values

The bilingual LDA model can project texts in both
Chinese and English into the same topic space. Table
1 lists the topic-term distribution generated by the
bilingual LDA model after training, and selects the
top 10 terms in each topic. The topic-term
distribution in the table is the result of the model
output, and the first value of each tuple is the topic
number. Moreover, the numerical value in front of
each term is the probability that the corresponding

word appears in the topic, and the words are

arranged in the order of probability. The results of
topic-term distribution show that these terms better
represent the domain knowledge of the
corresponding topic, and can roughly determine the

relevant content of each topic.

The source language and target language texts get
the text-topic distribution of the two texts through
the trained bilingual LDA model. As shown in Figure
6, two texts are randomly selected for topic

distribution calculation.
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Figure 6 Document-topic distribution
3 College student talent evaluation model based on big data technology

Figure 7 shows the overall construction target diagram of the system.

Evaluation report Talent assessment s
port | | . Assessment
management | || /|| tool management | . provider

- Y /|| Vocational skills
Talent evaluation \ / . \ 4
\ / question bank v, —

managemcnl /
management ya 4
Vocational skills Mobile talent Write the
test and sample evaluation evalugtion Teport
topic management system P

Candidate Conduct talent

management / \ assessment ~_ @&

\ / Conduct -
" | User management | [ 1| vocational skills | -~ .
tests Candidate

Log in to the
system via a
mobile terminal

Figure 7 The overall construction target diagram of the system

The system is generally divided into six layers: the framework, the interface interaction component
interface layer, the WebService data publishing layer, layer, the basic software service layer, and the
the business service layer of the Spring.NET infrastructure layer, as shown in Figure 8.

548



Journal of Harbin Engineering University

ISSN: 1006-7043

Mobile Side / PC Side Browser.

PC browser

PC mterface

Mobile browser

Smartphone version nterface | |

Tablet computer version interface

it

| WebService data release layer \

b]
‘The business service layer of the spring NET framework

User Personality
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services | | | service
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Career skills
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Mail Short Message.
service Service(SMS)
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| Interface / interactive component layer ‘

| Basic software services layer
Database library
management system

| Infrastructure layer

Other management systems

i

& @ »

(((J

Figure 8 System overall structure diagram
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To demonstrate the impact of removing boundary
points on the computation of metrics for
overlapping datasets, a highly overlapping dataset
consisting of three blob classes is used. The sample
distribution of this dataset is shown in Figure 9(a),
and it can be seen that the degree of overlap

between samples is very high, which is rarely

encountered in clustering datasets. However, after
the data set is reduced to a certain extent, the red
sample points in Figure 9(b) are left. Obviously, the
reduction result can highlight the core of the three
classes in the data set, and strengthen the

separation of classes to a certain extent.

0.8
0.6
0.4
0.2

0

-0.2

-0.4 -0.2 0 02 04 06 038

(b) Results after reduction

Figure 9 Sample distribution of highly overlapping datasets
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The effect of the college student talent evaluation talents, and the evaluation results shown in Table 1
model proposed in this paper is verified to verify the are obtained.

effect of the model in the evaluation of students'

Table 1 Verification of the effect of college student talent evaluation model based on big data technology

Personnel Personnel Personnel
NO. NO. NO.
assessment assessment assessment

1 86.22 26 87.48 51 87.35
2 84.38 27 87.04 52 86.52
3 89.93 28 90.70 53 88.04
4 86.79 29 83.21 54 89.42
5 84.15 30 87.47 55 85.40
6 83.59 31 88.33 56 86.28
7 88.94 32 86.89 57 85.38
8 86.74 33 87.07 58 90.55
9 89.68 34 86.60 59 86.99
10 83.74 35 83.88 60 90.05
11 90.78 36 83.10 61 85.39
12 83.17 37 90.18 62 83.29
13 87.90 38 88.53 63 88.85
14 85.68 39 90.05 64 85.30
15 89.76 40 87.42 65 90.69
16 85.53 41 90.13 66 83.81
17 83.23 42 88.73 67 87.92
18 84.81 43 84.08 68 83.26
19 85.49 44 86.92 69 84.74
20 89.80 45 88.48 70 90.49
21 83.23 46 88.50 71 86.69
22 90.05 47 85.82 72 86.38
23 90.42 48 86.34 73 86.70
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24 84.12 49

90.46 74

88.58

25 88.86 50

83.12 75

87.30

From the above analysis, we can see that the college
student talent evaluation model based on big data
technology proposed in this paper can effectively
improve the effect of college student talent

evaluation.
4 Conclusion

Talents are becoming more and more important to
enterprises, and enterprises have to invest a lot of
manpower and material resources every year to
recruit suitable talents. How to recruit suitable
talents quickly and effectively is an important issue
facing enterprises. The introduction of talent
evaluation in the recruitment process is an effective
means to save recruitment costs and improve
recruitment efficiency. The process of constructing
the use case model and the user interface prototype
is an iterative process. During the iteration, it
constantly interacts with the user and modifies the
model and the interface prototype according to the
user's feedback information. This paper combines
big data technology to build a college student talent
evaluation model, which provides a reference for
schools to better cultivate talents, and also provides
a channel for the society to select talents. The
experimental analysis shows that the college student
talent evaluation model based on big data
technology proposed in this paper can effectively
improve the effect of college student talent

evaluation.
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